S2
This supplementary material is divided into two parts. In the first half, the reader will find a brief discussion on system equilibration and force calculation method, also an illustration for the setup of our nanoindentation simulation and some detailed results of this simulation. For the second half we present the Lennard-Jones (L-J) interaction parameters for the interaction between MoS 2 and the Carbon atoms in indenter, and the mechanical properties of the H and S pattern studied in this simulation.
The load is applied gradually. After equilibrating the system at 300 K for 5 million MD time steps (time step is 1 fs), we push the indenter towards the center of MoS 2 monolayer for 1 nm at the rate of 10 m/s. Subsequently, we relax the system for 1 million MD steps while the indenter is held fixed and calculate the force on the indenter due to deformation of MoS2.
The force is averaged over 0.2 million time steeps. This procedure is repeated until the maximum depth is reached. The maximum loads are chosen so that they are just below the critical values at which the square and hexagonal kirigami patterns rupture. The interaction between MoS 2 and the conical indenter (denoted as C since we are using carbon atoms for the indenter) is described using Lennard-Jones (LJ) potential. To avoid attraction between the indenter and MoS 2 we only keep the repulsive term with 12 th order. The S7 parameters for L-J can be found in table S1. The hardness, stiffness and elastic modulii numbers for H and S patterns can be found in table S2 and S3 respectively. 
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